Efficient nucleofection of primary human B cells and B-CLL cells induces apoptosis, which depends on the microenvironment and on the structure of transfected nucleic acids.
Accumulation of neoplastic cells in B-cell chronic lymphocytic leukemia (B-CLL) is thought to be due to intrinsic defects in the apoptotic machinery of the leukemic cells or to an altered, survival-stimulating microenvironment in vivo. Despite their long survival in vivo, B-CLL cells undergo rapid spontaneous apoptosis ex vivo. To maintain survival in vitro, we established a coculture system using the human bone marrow-derived stromal cell line HS-5. The microenvironment in these cocultures lead to B-CLL cell survival for at least several months and therefore provided a tool for valid in vitro analysis, mimicking the in vivo situation. Although primary B lymphocytes are notoriously resistant to most gene transfer techniques, we achieved high transfection efficiency and cell viability in this coculture system by using a nucleofection-based strategy. Surprisingly, the introduction of circular plasmid DNA into B cells and B-CLL cells induced rapid apoptosis, which was independent of the type of transgene used, but dependent on the DNA concentration. However, transfection of these cells with mRNA was highly efficient and resulted in sustained cell viability and potent transgene expression. The described procedure represents a new approach to study gene function in primary B cells and B-CLL cells.